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(54) MULTI-VALUED FSK DEMODULATION CIRCUIT 

(57) Abstract: 

PURPOSE: To realize a multi-valued FSK demodulation 
circuit capable of reducing an error rate even when the 
ratio of a signal to noise is small and enjoying the merit of a 
direct conversion receiving system. 

CONSTITUTION: A changing point detection means 1 3 
detects the changing point of a channel Q signal and/or a 
channel I signal which are waveform-shaped into a pulse 
signal and frequency shift size detection means 1 6 and 1 7 
converts information on the period of the detected 
changing point to information on a frequency to output a 
signal expressing the size of frequency shift. A polarity 
judging means 1 8 detects the polarity of frequency phase 
relation of the channels Q and I. Then a polarity adding 
means 1 9 adds the detected polarity to a frequency shift 
size signal to obtain an instantaneous frequency signal 
including only information on frequency shift and a base 
band processing means 1 30 processes this instantaneous 
frequency signal to reproduce transmission data and a 
data clock signal 
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3 1 4^£HLT-tU^ *3 1 5 USiR*J»m-^£^ 

-tl/n3 15CJ:ot, &gB#J!&g:ffi-S§-S 1 9 0 
1i<h^i>ffi+ 3 A f . + A f „ -Af. - 3Af 

zjyjjutmm («««(4jd2*ik«-cttwr*) 31 
3 1 6*^s8at«aRis«^ai*sn&o 

[0 0 5 8] fl±^J:o » 1 tfflO^-X/O YmM 
mm I 3 0«:»fflLfc#^:ii, fttttfflnlsltt 1 9^<b 
OttB*««ft«-9-S 1 Hf-^fftiBl 1 9Ct« 

xttz^xwtkirzm&izit&Lx, m^mmm<omm 

[0 0 5 9] (D) ^-*/<> KftiaEIS&l 3 0O|2 

H9(i> <^-X/<> KJBSEBl 3 0^g*tO*2 

[0 0 6 0] *2«0^-x;0 KKLJfEIft 1 3 0(4, 
»1 WTfcff£LTV>fc*n y 1 6, AF 

Cdft (^<7)»2 WO|feWtci5t^r(4-7 << - K7 * 7- 
KMAFC@S&<!:Pf-^ : HT*(4F. F. AFCT'Slt 
v>£) 1 1 7. SDWSJKl 1 8Mr-^S±iBl 1 
9C#n£T. 7^-K/^7^IAFC§B (0-CI4F. 
B. AFCTSLtv^) 1 5OSW0B1 5 14: 

[0 0 6 1 ] *2ffi|tfV<-*/0 KfttaEIttl 3 0(4. 
[0 0 6 2] *1 CTlc*5tt^)AFC@lKl 1 7CUA 

Fc»ffri. hi 7 (a) Rang 7 (b) {zmirmfflgr? 
tim&<Dmm&. 41^*110**162 a 

(tiWAf) ^Si^t, 2|c*«5iE-r-<# ^ t (4 
**Ifi|^3lo5I^tL, Kilo £^r&] icfKE ZtiZZtlz 
Sot, «S««lB-c*:SftHiftftr#t* t: fJB.$ 

ftMsi£vX-rA-Ct4, ilMSSfflT^f, 
[0 0 6 3] «r^UitllPS*Lfc7^ - K/<y ^lAFC 

§Bi5o a vsd»hk i 5 i ^\ ass««w-e«»« 

Mft-t^^*!>0<>0r^*} N 7^-K7*7- KM A F 
CEIK1 1 7 5WDSIUB1 1 8^i:^S?S©c-rtt^ 

[0 0 6 4] SDftlolK 1 5 1 (4. ftttftftPHB 1 9 OBg 



-7- 



13 

1 5 o*m<fe&Ltz*<omti?m$i i $km j ^s 1 9u^£ 

16, 7 -f - K7 * 7- KIAFCiK 117. SnJIlgJ 
S&l 1 8 5^7^- K/<y ^lAFCTOl 5 0 1C-^;L 
Z>i><T>X-$>Z>o 7 4- K/<y ^MAFCHJKl 5 (Mis 

iRl 5 1H7<-Ka'7^H, *D#(eIE&l 5 1 **<b 

^§cn^- u *it * «»»-r ttofj# i h it i t-«*i- 

[0 0 6 5] 7< - K/<7^SAFC§K1 5 0 

atrSPjtBIB 1 5 1 co«>&<±, # ^ 5 - 1 6 6 2 

* f y ^ ;HSf SCfi ^: t (Ot* ») , J:0HMffl& 
g£93(4ffe&i-£o 
[0 0 6 6] ^n 7 ^S41Bl 16. 7^-K7 + 7 
- KSAFCHBl 1 7Rirtni#IIIKl 1 8ii^tL^ 

*t, »i«ujttt-r&t, Sttftiwiatti 9*^o»i* 
ffl*ft«*s i 9*»AJ>s*L£o-et±fc<, Sttfttram 

r*L«#**ffl < IBs* S *ifcRB*»«ft«**^*l $ 

tv* 5 ******** ^lCTti^^tif^ffli-^o t"* 5^ 

1 9 4, »l«fcH«t*c, ^n 7 ^M 
1 1 6 0S4^n7^ffiSLW, *Dffl9lS&l 1 8 

[0 0 6 7] 7-f-K7t7- KfflA F CEJft 

1 1 7 KJ4. 7 <f - Y/<y ^SAFCIHSgl 5 OR^D 

[0 0 6 8] BlOli, 7 * - K'<? ^lAFCB&l 
5 0O#a««C«IS:fln*lsIM&l 5 1 t*i:^ttot* 
JoBlllt7^ - K/^^lAFCiBl 5 OOKi 

[0 0 6 9] 7-f- K/<y ^MAFCEIKl 5 0 <4, ± 
RrrW^-? 3 5 1 , T»3>^-^ 3 5 2 . ±R 
U^? 3 5 3, TRV ;7^ 3 5 4jI) f 7 7W> 

[0 0 7 0] ±R3>/<W-* 3 5 1 RUTH n 
-^ 3 5 2Uf4, fiDHIgJg&l 5 l**fcOBWfflifc»«* 
±R3>/<1/-^ 3 5 lX(iT»3>^l/ 
3 5 2tt*:fc-CTu A»S*tfc»^JB«tt«*i:, 
^ny^B4BBl 1 6^^B^o 7 ^M ^ > 
fTT*s Ml li:^t±R«BU (II^)3Af<BU< 



(8) 1*H¥8 - 2 3 7 3 1 3 

IE3l<7>4Af) XliTEttBL (IE«0-4 A f <B L 
<IE^co-3 A f ) tiitm-tz> 0 il3>/^-^ 3 
5 1(1, X*««FJS«ft«** c ±RttBUS:ttx.fe6Ul 
Jj/^x^R'; ^7^ 3 5 3 dig 5 . :oiR'j ^ * 
* 3 5 3 0HS*i:J:oT77-/^>*^^ 3 5 5 * 
V^>i7^> b^« 0 — 2f> TR3>^1/-^ 352 
l±. A»«W««ft«** f TRttBLJ:*)/hS<&*4: 
th^J/^•;^x*TIS , ; S ? * 3 5 4 UJ£*) . CIOTRU ^ 
7^ 3 5 4<7)Hi^t:i:ot77 7 , f7>*7/5' 3 5 5 
70 %T>y v"7>^7> h^-ti:4 0 T ~s V > 9 3 5 5 

ItEIi&l 51C7^ - K/<y^t4o 
[0 0 7 1 ] SffMo|3X«Kftmn(:«n 

mi i izffiirmtifmwLWtm^ s 1 907^^ >«4±# 

t^o c:o«WJa*ft«-?-S 1 9**±R«BU«:ttx.* 
±R3>^1/-^ 351^^-)>*7/h ^J&Tf: 
i-^astJ/^^X^HJ^^tt, ±R»; </^ 3 5 3 S:^L 
TT vrw>1j*>9 3 5 5H#x.??tt. 7 
20 >±^>9 3 5 5<Oi3*7> Ht(4flO^|p»CjEftL, ^ 

7 >f / >° ? > (i**tt* f ±R* B U i: - Br* & 

[0 0 7 2] a««fllo«»j6IBifta^ffi*tWl2 
S«««^««jKH«ftJ:«)ffi:^t, SttttSDEltt 1 9 
1 K^1-|»fl#B;ftft«-?-S 1 9<7)7^/^ > 
«4T»-r&o ^OWlXfttrfS 1 9*«TR1BLJ: 
TE^ >/^-^ 3 5 2^^777^ 

50 3 5 4 Sr^LTT y 3 5 5 

T v-f?*7 ? 3 5 5 0*7> htt<4iEO* 

1 h 0W»B»ftfi*07'f > (4«/h**«TRii 

[0 0 7 3] i tz, SttftttEIttl 9*>?>a>*B#JBift» 
fi-^-S 1 907^/^ >^±MBU5^TMBLK 

^35 2*^ia*/<iux**asasiift^*o-c, r y -r*r 

40 [0 0 7 4] ^(0J:?4r7^-K^7^SAFCiKl 

5 oa^so»@Ki 5 l^ntiuot, «ife»ra** 

^i^^<tt, tS<7)7^K7t7-KlAFC 
0g&l 1 7RW@K1 1 8"C»*pTffi^H»ftO-r 
fiiX\ «tt#S0H»i 9*^>o**^Hift«:«-5-s l 9 

4o 

[0 0 7 5] T y -fy*7>1j*)> 9 3 5 5<7>#^> h pJ 

v^4 0 _tR«; ^7^ 3 5 3RtTFR'; ^ y ^ 3 5 4 (4^ 
50 77777>^7>^ 3 5 5^-/N-7n- 



75 

■fz><r>zmit-$-zi><r>X'jbio, *_/<- 7 n— t4«r 
y^>ij*?> hxar-y-fij^> M--5>o$riMl£1\ 

4o -f4*>*>, flgttfttnBfftl 9^<c«OltB#f3?£&{f-5|- 
S 1 9 <75T ><0S*ttJ5 s ±IfBUi ■JifiSUil 

B£B#JS?£&{r§- s l goT-f/^^oH^MB 
L <£ »)«SU/h$ v>J»^-UJ3v>T, T y 7"^7 > # 7 > 
?3 5 5Wt-'<-7n-|:J:oT 1 Jiifcj&ifeWOiM^ 
*«aitr Li d C t<:l»Jti-4o ±RU 5 / ? 3 5 3 8. 
CHFR "J 5 ■/ 9 3 5 4 li^fi-TK, T y 7'9'v >ii 7 > 
? 3 5 5d^-/N'-7n-t-^,SctLA^(t^lf'WlL--r-& 
3>/«U-? 3 5 1 , 3 5 2frh<r>\£?)'*)l>7.ZJ:<?>i 
ijIiS$-t*\ T y 7^7 > # 7 > ? 3 5 5 7 
D-i-iS:tL* J *)^l±^tfc-3>/^V-^ 3 5 K 3 5 2 
h <T> til t) > X O iiii £ fit Jt i" 4 o 
[0 0 7 6] ^jfeSfc-fttlcitlDi-^AFCUKIi, 

<•*-* t AFCSfti:#otit«?tLr Li ^ t 

4 <, 7 -r - K/< y ?IAFCiB 1 5 0 
(±. ±:Hfl[BUfcTRfl[BLOrt«U»^Jaj|ta«->S-*« 

t 4 < 4 0 w t * f T- # 4 o 

10 0 7 7] 7 -f — K/< v 7 MA F C UK 1 5 05 J/ftQ 
Itlslftl 5 1 KJ:4IB«»r*LOltjEflWi-C«i, «tf* 
SDH^l 9^t>OR^)g$ftff S 1 9Ki3tt*JSi£» 

5.^7^- K7*7- KiAF C[h1B& 1 1 7*^400^ 

*»i**L*ifc*-f4o 4§FSKCTm 

tCjoft^^-tt^Oft/jN^?: 2 A f fc1"4 t, 7-f - K/< 
•y ^SAFCIhIKi 5 0Rr>'tan®&i 5 1 i:iotg 

B& 1 1 SS^Y- WtV- KIAFCIi 117i s 
5H*5C0A f J: •)/hSv»H*&1**i*1iiEL, BtB#JU?£fi&: 

10 0 7 8] fcLLOJ^Ks ^2tR|0-^-^7<> K&S 
Hl&l 3 0*»BLfc»£-Ktt, ttttttSDSBl 9*»<b 
oeB#®^SScf§-^S 1 9Sr7*-*#£[I]Bl 1 9tcjt« 

£j§;i64.r fcrt ? T-£4o ifc, ^2^!lO^:-x/<> K5a 
[0 0 7 9] (E) gl%tfcttattX: 



(9) 1 1IS¥8 -2 3 7 3 1 3 

-§-) iffML.tf-y^ff4tl» «fc T CLfcOt, IC 
flSLB^O&ttcrM 'J y h tWI^^-C V? w< 

[0 0 8 0] ifc, *l*ifc«UJ:*t(f, ±3<7)J:o 

v-y*0*v>a«H»«rf|3R-C#, ttz I Cft (LSI 
ft) 

70 [0 0 8 1] S*>i:, * 1 J: *uf , 

mmim&t & v ?m^r-i} v > h-tzztzmmLx 

t-JSJ£»«»o* § s r- g , d co.a-.T-r-- ^ <r>w 

[0 0 8 2] ?t>i:i^ ^l^J£1HJi;J:n(f. 
iPHIISl 9 Ciot^-^/O Klg-§-«rffMLT^-^ 
/<> K^JSHK 1 3 0 (CA7Ji"-2. ^-X/O K 

20 StSHK 1 3 0 t LT, »S««BO«fai»IB«E»wr 

[0 0 8 3] (F) »2*ifeCTO^#:«^ 

Jfc0lJO4HF SKaiI»*tt«t4. --T% Ull 2 
* J *2Hife0|<7)^#««;=S:^1-7*n y 7 0T'*t), ±12 

30 SrttLTTKLT^&o 

[0 0 8 4] HI 1 2 tcfev^T, m 2 ^IMf5!<7?«l8llK 
l±, *lH«fe^O#fiKtCjDxT. mt£MLB®& 1 4 , 

[0 0 8 5] HRK, IHfOj|H»WRIiii)jK*9fc 

(i-?* 1 . i&^mz z z>wk*> mi 

^.mmzii^Xii, >) 5. y ? 9^f>coQ^^^;uff-f-S 

I f-Y^^M-tS 1 oai^Q^r ^A-ff-f-S 90]Sj73?r 
flJfflLTS^affi^c07C# ?^^1-4^1 tt L. ^<0 

fc*, SEfkjftttaiiaK i 4 a.if'frjftiatt 1 5 Sritjn lt 

v>4 0 

[0.0 8 6] H13I4. IMbjftflMS^ < 44 i t OK 
Wffl 7 -f 5 > 7* \ - Y X'h <0 , JSiKftfll^ftfttt 

(- A f 3 A f 3H±BI<£L4v>) Ot^4:^Lrv> 
4 0 

[0 0 8 7] ^ft*^ffi0K 1411 5 y 9 1 0 frb 

so <o/*)V7>m^izfemia&zixtzm 1 3 (b) u^i-i^ 
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yv) *^dii--5» i {><OT-*t9, #c>*ifciai3 (d) U 

10 0 8 81 ^«0*2^ifeCTr-(±, fl&^ogefb* 

^iU0B&13<), /<^^«*Hft3B$^H 1 3 (a) 
U7jt1-Q -f" -V *» ;U«-f- S 9 <DjL± ►) -x y y'SyiT »9 -X- 
•yy^UiLrv^o 4£, * 2 SEffcjfttt 

am&i 3(4, ftbtitzmi 3(c) (i^i-jEfLfttftaj 

MS13^, *7^>? 1 6-C<4&< £-l£l!g&l 5(Z# 

[0 0 8 9 J 6-&I3B1 5(4, i*L<bO£{L*fcffi«-i§- 
S 1 1 4 Z^fcLX, A')i,x®fi:Sf?ixfc 

^\ *nsm^n%cit*t>t#i,z$ttmi 3 ( e ) d^-r 

^fL*^tB®-§-S 1 5 «r»*LT 1 6 

[0 0 9 0] £<D»l4*l**«i:H»U, 
fctiHI-JS 1 5 0«-SEfbjft (i^^tSLTi'l,) 
<r>&tmmWfh ^ > 9 1 6Ti»J^L> -5-0*^7 > hfl|«: 

A-fg-?- S 9 &tKX(4 IftT- Mf-^ S 1 0 OgffeSfc) £ 

ssflwuu, m&.mn.m&i 8**»-fc*tt«56»-9-s 1. 
too9i] *-stsefbjft«tm#-»s i scr>mm 

(4, Jii£&ffi&± A f XI4± 3 A f hWm<T> 1 

/4i:iotvS« ! , I A f I X(4 I 3 A f I £#gij-c- 

[0 0 9 2] CO»2St*«tciJv»rH, JfiH4#*PlsIK 
1 9frt><?>W%mfa&ft-%S 1 9t5*^-X/<> KMS@ 
Kl 3 0tCit«A*?^S 0-^(4^ <, ^fblslK 2 0 

[0 0 9 3] ¥**JfbB»2 0(4, ti14#UPiaKl 9 *-<b 
> KMiKl 3 01:^5. *W««ftfl|-«-S 1 9 5: 

[0094] z<r>xn tt^wmmtm s *Lfc*>*«is 
s2o^ mi mmm t mmzm^mmm^mm 

[0 0 9 5] (G) ¥^fb@K2 0Ofl£ffl»*fttW»l 
««« 

¥^fb[slK2 OO^fflS&*S.y f #«l«fiK0|I(cov^ 
[0 0 9 6] 0 6(4, tftLtzXilZ^ 4ffiFSK^H 



(10) #if 8-2 3 7 3 1 3 

^-t^fr^.&T' 4"/*? >T*fe*o HI 4(4, CcOT-f/N' 
? ^co-gpfc&TvLT, #(C0 woisZmm-i-Z 4 n iz 

[0 0 9 7] 114 (a) IZJS^X , 8»— tt«l(4 0 

^t-*i) , nfoto&immt£izRtemmtt-tz>n?- 

Sr^LTfcf), «t«l(4«it#tnlittl 9 0tb*U^*t 
5 yn*Ltv»4o £45, 1 6-^ffi14# 

irhtzib\z, mi 4 U4sv^r<4, r-j-n^iicaafeLT 

12 , — , In r-S^Ltt'io 4fc, tl , t2 , 

— , tn l4-f-<7>S7jrf& 94 5 > ^T-*-&o 
[0 0 9 8] ii^>9 1 6 X(4i£JHI]8& 1 7CU4*-A- 

ho mfo&tmmti±m*a<o£oi,zm&.<r>vi%i!> t *>*). 

0 u^;uf^fi-C(4®jS&ofiS* ? /J^ < &*<7>T\ ICfb*, 

^anus&i 3xi4i 4frb&i}Zixi>'tn'X mitA) 
o u^^ifi^-ew^WKBI 1 1 -t 2 (4, tifeo/s&gct; 

20 fii&BtPBirBlRg t2 - t3, ts -t4 

[0 0 9 9] ±.j£ Ltzkn ^-.X/O KfitailB 1 
3 Oli-r"- ^ $rf¥^i-^.^*<7)^ n y ^S4.HK 1 1 6 
«•* L (H 5 R 0>' El 6 #JB) , ? n y ^ 1 1 6 

(4, 0 ^nxttfiom^ri^li^y-n y 9W%<»9 4 5 
>^ffi#^rf#^ 0 (314 (a) IC^L, ±i£L.fw4-7 

:<oi i fit ? n 7 ?Sii:^tab4. 

[0 10 0] T^<b(al^2 0(4, $t#*PEfBHKilD;l 

t, 4 9^0 ^ax#is<oj"f < >y*mmt-tz> 

[0 10 1] 01 5(4, T^fb[a]K2 0O-W5r^f7' 
n y * BT'& »9 , #b* y h %$>Ws¥-#S 7 4 fr9 IUK 1 2 8 
*fLtv>S. WTT-14, gttMSDHKl 9i^OW 
^?ft&fi-^S 1 9*» j tTy hf-? t LTIii^-r-2>o & 

45, ±a> u/ctn 8 \zimz>%r\Ly h^m^y^f 1^9® 

K3 16tLT, Zcomi 5t,Z7fiLtzi><r>i:&m-fZ>Z 

[0 10 2] dl 5Ci5V^T, #-t'y h^Si^7-f ^ 
40 2 8(4, AJPvA? 5 0 2 , jfc*-ybv7b 

(1 fc'-y h ->7 h UvX?S5 0 3- 1 -50 
3 - j ) 5 0 3, *D^Ih1K 5 0 4, ttJtOft 5 0 5 RCT 
th1j^^'^9 5 0 6*'<bflt«$fLTV^o 
[0 10 3] A*S^-5 0 1 *><bX^S*Lfc*ttf«HniH 

k 1 9 &h<r> j e-y h r- 9 mmmfo&m^ si 9) 

(4, AaaFf-SO 8a»<bA2j$*tfc*tR»2 1 
il^n y r^fi-i-S 2 1 (CioTA^Wv*? 5 0 2 UIR 
«)dii*Lfc», •eo^5iSi7D y^«-?-S2 1 CRJSLT 
j M y h v7 h 5 0 3 UAy^?*tTIH^v7 h 

50 LTVK» ti&jjUVX? 5 0 6(4^»^|tS: 
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»«u a*Jt^5 o 7**mh«w* (Wft&s 

M^@f&ff S2 0) t LTiB^^-tir^^or'*) 
[0 10 4] &n#liltt5 0 4(4. lWl/-/Xjr 5 0 6 1- 

oj \£ v \-r-9i^m^m~K^^t. ^inis 5 

0 5(4, JdltJUv^^ 5 0 6i:t&W$ftrv»-2>^ft^ 
j t*y h >7 |-VvX? 5 0 3C0S^-S<0 j kf 
y h r- 9 imM LtfUWBl^ r fclgx. t j t'?h 

[0 10 5] COiTi:, ¥#Ht[s]8&2 0(4, Slttftftl 
®g& 1 9*>o«W#JH«»«-*S 1 9 fc, S£«§*2 1 O 

iSii n ■■/ ?m^s 2 1 uaeoT^Aii^, 

A,tz7 r -9<D— femmr 0¥**f£, ffciStf 2 l^O* 
n y ^g-^-S 2 1 (;^-oTai^i-^> 0 

[0 1 0 6] Hi 4 (b) (4. ¥**HL!sI& 2 0^ffi73 
£ *xtBgB#I3 S 2 0 i^Ltv>5, 

[0 1 0 7] HI 4 (a) Rtf (b) Oit&frbmbfr 

xtsm^- s 1 9 ) a*. *o¥*&ft»a 

(mtifmfe&m^- s 2 0 ) u^&s*u> e 

[0108] It. B14 (a) (c^-T A^J^-C(4 0 
^□x<75^ i X >ymii& *) Lt^fc* 1 , HI 4 

(b) (c^-taj^ti^-r-14. xi -c-tk-t 4 tc, 

J'^f 5 >^*T-0 ?nx.fiiS^fH, mu mi 4 
(b) (4, ^P*S»ft<7>t*UB#|Biatt***«), 1114 
(a) i**t7t*Jet^4o 
[0 10 9] W±cDJ:o(Z, ¥*Htla]S&2 0*^-*/« 

> KjatSllB 1 3 0 OtfrdlfcitS Ctli, 34#«JJEffcffi 

O 

[0 110] (H) m2%MW<F>%)%; 
l>X±<D£7l,z, *2*»WUJ:*U*, Q^-v*/Ht*R 

(Rmfflftfttt-?) fcJ&JftL.-Cr'-* J: 

KLto-e. i cikLm^&<D&m<oji v v v zm-t 

h9' 4 V9 h 3 3 >fIKC^ot4tFS 

[0 111] it. *2HS£W:4oTt . laoii 

9y#0«rv»a«H»**3l-C&, it I C f t (LSI 
ft) lcSli(c?t)£T-§-5»o 

[0112] $*>u, IS 2 JOfcMicfctuf, mfaWU® 



(11) 8 - 2 3 7 3 1 3 
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jot, «ffi«^<o#SMB*«l*<i-*£fca*-c£-c*i 

[0 113] ?<bi:lt. *S2|tifc0lKJ:ixM\ «ttft 

UK 2 OT-^ft^^rSSLT^-^/O 1 
3 0i:A*t4t*C ^-X/O K&gHS&l 3 Ot 

o?5*««*!S*;)-5.- t^r-i^o it, as^s&JUffigc 
* %±-t *> m u &wm t& 6 (o / < 7 v * § < r t> r- 

[0 114] it, ±ie*iSen|(:J3v>T(4, ?n^S 
£18f&£*-f -&^-*/0 KteJlHftl 3 0C. ¥*^fc 

20 [0 115] ( I ) IfeO^Ejfetaj 

±E«Jfc0!Kisv»Tli, Q*f X(4, Q^^r 

v^o it, Qf + 7WUf-f-Sy f XI± I *--r*JMl-9-<*>H 

30 ioti^'„ 

[0 116] it, JlE#**«UJ3v»TJ±, 
IHKl 9 t LTDI7') •y7"7D7 7"SrISLt l feO* 

Q^-V^^-^S-U 1 "! f- ^ *^flt-f-*»<b#4 2ttF SK 

[0 1 1 7] £<b(C ^iJx.14*, jSSflH8W<04r-v';rffl 
ft8fc(C(I t A- i: - ? 1 tld*3ev* «t ^ Cffif^"C^ t i> <0fiK 
14". AFCilK (7<-K7i7-KIAFC@ft) 1 
40 nSWiKl 1 8^ 7-f-K/<7*fiAFCB 

ki 5 o s^'SD^iiiK i 5 i iflnunctwis. 
[0118] ?<bcit. a:^^[ate(:i3v^T2iico 

«KSI?S1i-f-B(:>r/2t*ltOffiffi^Sr4-x.-5.#«(i, IS 
^.^/2^ffiiHiK*SfflL-rt A< , it, £ffi/5i8]rt* 

^^-2> 2li<7)^/ 4»KCiot ff /2f)fiiait 

iot: Lt(>iv\ 
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